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(57) ABSTRACT

A method and device are provided for reducing electricity
consumption associated with a communications line having a
set of N carriers of predetermined power suitable for convey-
ing information to a receiver device. The method is adapted to
determine first and second groups, each having respectively at
least one of the carriers of the set N; to determine a volume of
information to be conveyed on the N carriers during a unit of
time; and if the determined volume is less than a predeter-
mined threshold, to allocate a power less than the predeter-
mined power to the carriers of the second group, the power of
the carriers of the first group being maintained.

9 Claims, 3 Drawing Sheets
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METHOD AND A DEVICE FOR REDUCING
THE ELECTRICITY CONSUMPTION
ASSOCIATED WITH A COMMUNICATIONS
LINE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This Application is a Section 371 National Stage Applica-
tion of International Application No. PCT/FR2010/052561,
filed Nov. 29, 2010, which is incorporated by reference in its
entirety and published as WO 2011/064513 on Jun. 3, 2011,
not in English.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

None.
THE NAMES OF PARTIES TO A JOINT
RESEARCH AGREEMENT
None.
FIELD OF THE DISCLOSURE

The present disclosure relates to the field of communica-
tions, and more particularly to the electricity consumption of
equipment associated with digital subscriber lines.

BACKGROUND OF THE DISCLOSURE

Communications techniques enable digital signals to be
sent and received at very high bit rates. These communica-
tions techniques, which are known generically as digital sub-
scriber line (DSL) or xDSL, include, by way of example,
asymmetric digital subscriber line (ADSL) and its derivatives
ADSL2, ADSL.2plus, symmetric digital subscriber line
(SDSL), or indeed very high bit rate digital subscriber line
(VDSL), and VDSL2.

In the context of sustainable development, it is desirable to
diminish the electricity consumption associated with com-
munications lines.

The standard ITU-T G.992.3 describes a so-called “L.2”
mode for reducing the power of an ADSI.2 line when there is
a reduction in traffic. More precisely, that mode enables the
power with which a down signal is sent over a digital sub-
scriber line to be reduced, i.e. a signal going from the
exchange to the client equipment.

An ADSL 2 line has a certain number of carriers for trans-
porting data. Some of the carriers are reserved for transport-
ing data in the up direction (from the client to the exchange).
Other carriers are reserved for transporting data in the down
direction (from the exchange to the client).

When there is a large amount of traffic (mode L.0), each
carrier has a predetermined power as is needed for transport-
ing the data.

On changing to [.2 mode, the power of each carrier is
diminished by a predetermined number of decibels. A
decrease of 10 decibels (dB) may for example give rise to an
energy saving of 500 milliwatts (mW) per ADSL.2 line.

Nevertheless, that mode leads to very strong variations in
noise power on neighboring lines. Those variations have the
consequence of numerous disturbances such as signal losses,
high error rates, resynchronization.

There therefore exists a need for a low consumption mode
that does not disturb neighboring lines.
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2
SUMMARY

An exemplary embodiment of the invention provides a
method of reducing electricity consumption associated with a
communications line having a set of N carriers of predeter-
mined power suitable for conveying information to a receiver
device, the method being characterized in that it comprises
the following steps:

determining first and second groups, each having respec-

tively at least one of the carriers of the set N;
determining a volume of information to be conveyed on the
N carriers during a unit of time; and
if the determined volume is less than a predetermined
threshold, allocating a power less than the predeter-
mined power to the carriers of the second group, the
power of the carriers of the first group being maintained.

Juxtaposing carriers of diminished power with carriers of
high power enables electricity consumption to be diminished
while limiting the disturbances on neighboring lines.

Maintaining at least one carrier at high power enables
neighboring lines to be disturbed less when changing mode,
i.e. when changing from a full power mode in which all of the
carriers have the predetermined power P to a reduced power
mode, or when changing from a reduced power mode to a full
power mode.

In a particular implementation of the electricity consump-
tion method, the power allocated to the carriers of the second
group is of a predetermined value.

This implementation presents the advantage of being
simple since it does not require the power that is to be allo-
cated to be calculated.

In another particular implementation of the electricity con-
sumption method that can be used on its own or in combina-
tion with the preceding implementation, a carrier of the first
group lies between two carriers of the second group.

This implementation is simple to implement. Alternating
carriers at full power with carriers at diminished power
achieves a significant reduction in consumption. Further-
more, the disturbances on neighboring lines are less than
those generated by the .2 mode.

In another particular implementation of the electricity con-
sumption reduction method, the first group has at least one set
of consecutive carriers.

This implementation enables the disturbances on neigh-
boring lines to be decreased even more.

In a particular implementation of the electricity consump-
tion reduction method, the power allocated is a value lying
between a predetermined minimum power value and the pre-
determined power.

This implementation enables the disturbances on neigh-
boring lines to be further limited, while still having a large
saving in consumption.

In a particular implementation of the electricity consump-
tion reduction method, the first group is constituted by a
carrier.

According to a characteristic of this implementation, the
set of carriers is an ordered set, the second group comprises a
first subgroup containing the carriers of rank lower than the
carrier of the first group and a second subgroup containing the
carriers of rank greater than the carrier of the first group, the
power allocated to the carriers of the first subgroup increases
as a function of the rank of the carrier, and the power allocated
to the carriers of the second subgroup decrees as a function of
rank.

This implementation is easy to put into practice. The dis-
tribution of powers shaped like a gable end greatly limits the
impact on neighboring communications lines.
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An embodiment of the invention also provides a device for
reducing electricity consumption associated with a commu-
nications line having a set of N carriers of predetermined
power suitable for conveying information to a receiver device,
the electricity consumption reduction device being character-
ized in that it comprises:

means for determining a first group and a second group

respectively comprising at least one carrier of the set N;
means for determining a volume of information to be con-
veyed over the N carriers during a unit of time; and
means for allocating a power less than the predetermined
power to the carriers of the second group if the deter-
mined volume is less than a predetermined threshold, the
power of the carriers of the first group being maintained.

Finally, an embodiment of the invention provides a com-
puter program product including instructions for implement-
ing the steps of the electricity consumption reduction method
as described above, when loaded in and executed by a pro-
Cessor.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages appear from the following
description of embodiments given as non-limiting examples
with reference to the accompanying drawings, in which:

FIG. 1 shows the general context of the invention in an
embodiment;

FIG. 2 is a diagram showing a first embodiment of a device
for reducing electricity consumption;

FIG. 3 is a flow chart showing the various steps in a method
of an embodiment of the invention for reducing electricity
consumption;

FIG. 4 is a diagram showing a first implementation of the
reduction method of an embodiment of the invention;

FIG. 5 is a diagram showing a second implementation of
the reduction method of an embodiment of the invention; and

FIG. 6 is a diagram showing a third implementation of the
reduction method of an embodiment of the invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

FIG. 1 is a diagram showing the general context of the
invention in an embodiment.

A digital subscriber line access multiplexer (DSLAM) E,
e.g. installed in the premises of a telephone exchange, is
suitable both for receiving information from a network R,
such as the Internet, for example, via a communications line
LR of a first type, and for relaying that information to sub-
scriber terminals TA, TA,, TA,, . . ., TA, via respective
communications lines LA, LA,, LA,, ..., LA, of asecond
type.

The communications line LR of the first type may for
example be an Ethernet connection. The communications
lines LA, LA, LA,, . .., LA, of the second type may for
example be ADSL2 lines.

The DSLAM E is generally suitable for sending informa-
tion coming from one of the subscriber terminals TA, TA,,
TA,, . . ., TA, via a communications line LA, LA,
LA,, ..., LA, of the second type to the network via the
communications line LR of the first type.

In conventional manner, the communications line LA has a
predetermined number of carriers. Among these carriers, M
carriers are reserved for carrying information in the up direc-
tion, i.e. from the subscriber terminal TA to the DSLAM E,

10

15

20

25

30

35

40

45

50

55

60

65

4

and N carriers L, L,, . . ., L, are reserved for conveying
information in the down direction, i.e. from the DSLAM E to
the subscriber terminal TA.

The lines LA,, LA,, . .., LA, represent lines neighboring
the line LA.

The DSLAM E also has a device D for reducing electricity
consumption that is suitable for implementing an electricity
consumption reduction method of an embodiment of the
invention.

With reference to FIG. 2, the reduction device D comprises
in particular a processor unit 20 fitted with a microprocessor,
aread only memory (ROM) 30, and a random access memory
(RAM) 40.

The ROM 30 has registers storing a computer program PG
having program instructions adapted to implement an elec-
tricity consumption reduction method of an embodiment of
the invention, as described below in the description.

The reduction device D also has a group determination
module DGR, a traffic calculation module TRA, and a power
allocation module ATP.

With reference to FIG. 3, there follows a description of an
implementation of the electricity consumption reduction
method of an embodiment of the invention implemented in
the device D.

During a prior step E0, a predetermined power P is allo-
cated to each carrier L;, L, . . . , L, of the set N. In known
manner, the power allocated to a carrier corresponds to the
maximum bit rate of the carrier, i.e. to a maximum amount of
information that can be conveyed in a determined unit of time.

During a first step E1, the group determination module
DGR determines both a first group G1 of carriers from among
the N carriers, and also a second group G2 of carriers from
among the N carriers. The groups G1 and G2 are distinct
groups, i.e. a carrier in the set of N carriers cannot belong both
to the first group and to the second group.

Inthe implementation described, each of the carriers of the
set N is allocated either to the first group G1 or to the second
group G2.

For example, the first group is constituted by N1 carriers
F,,F,,...,F,F,, and the second group is constituted by N2
carriers Hy, H,, ..., H, ..., Hyp

During a step E2, the traffic calculation module TR A deter-
mine the down traffic from the communications line LA, i.e.
the volume of information V received per unit time for send-
ing to the subscriber terminal TA via the N carriers of the
communications line LA.

The step E2 is followed by a step E3 during which the
volume of information V is compared with a predetermined
threshold volume VM.

Ifthe volume of information 'V is greater than the threshold
volume VM, then step E2 is reiterated.

If the volume of information V is less than the threshold
volume VM, then the power allocation module ATP acts
during a step E4 to allocate a reduced power Pmj to each
carrier Hj of the second group G2. The reduced power Pmj
allocated to the carrier Hj is power at a value less than the
power P allocated to each carrier during the prior step EO.

The power of the carriers F; of the first group G1 is not
modified.

As an alternative, the step E4 is preceded by a step (not
referenced in the figure) during which a request is sent to the
subscriber terminal TA for agreement to reduce the bit rate,
and a response containing subscriber acceptance or refusal is
received in return. The step FE4 is performed if the response
from the client contains an acceptance. In the event of the
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received response being a refusal or in the event of no
response being received, step E4 is not performed and the
process is stopped.

The step E4 is followed by a step ES during which the
volume of information V received per unit time is once more
determined and then compared with a second predetermined
threshold volume Vmax. In the event of the volume of infor-
mation being greater than the second predetermined thresh-
old volume Vmax, then the power allocated to each carrier H,
of the second group is once more the maximum power.

A first particular implementation is described below with
reference to FIG. 4.

In this implementation, the first group determined during
the group determination step E1 has the carriers F |, F,, . . .,
Far-

The first carrier F, of the first group G1 is selected ran-
domly. For example, the carrier F| is selected as a function of
a time-varying parameter, e.g. as a function of a clock type
parameter.

As an alternative, the first carrier F, is the carrier L, of index
ithat is a predetermined number, e.g. a different number that
is allocated to each of the communications lines LA,
LA,, ...

A spacing between two consecutive carriers of the first
group G1 is also determined. For example, the spacing
between two consecutive carriers of the first group G1 is a
number X of carriers.

The carrier F, is determined in such a manner that it is
spaced apart from the carrier F, by X carriers. The carrier F,
is determined in such a manner that it is spaced apart from the
carrier F,_, by X carriers.

The group G2 is made up of the carriers of the set of N
carriersL;,L,, ..., L, that do not belong to the first group G1.

During the step E4, the power allocated to each carrier in
the group G2 is a predetermined power Pmin. Pmin corre-
sponds to the predetermined power P minus a predetermined
valueY.

The configuration of this mode is described by the formula:
X % Y Z in which X represents the spacing between two
carriers of the group G1,Y represents the power reduction for
the carriers of the second group G2, and Z represents the
index of the carrier corresponding to the first carrier F,.

FIG. 4 shows an example in which the first carrier F, is the
carrier of index 3 and in which the spacing X between two
consecutive carriers of the first group is 5.

The saving in terms of electricity consumption is large
when X=10 and Y=10 dB.

A second implementation of the invention is described
below with reference to FIG. 5.

In this implementation, the carriers of the first group G1 as
determined in step E1 are groups of T consecutive carriers
that are spaced apart by B carriers of the second group G2.

FIG. 5 shows an example of this implementation in which
T=5 and B=10.

As in the above implementation, the position of the first
carrier varies randomly or as a function of a variable param-
eter.

In this implementation, the reduced power Pmin allocated
during the step E4 to the carriers of the second group is a
power that is identical for all of the carriers. The reduced
power Pmin corresponds to the predetermined power P minus
a constant value Y.

The configuration of this implementation may be described
by the formula: B % Y Z % T in which B represents the
spacing between two runs of carriers of the first group G1,Y
represents the reduction of power for the carriers of the sec-
ond group G2, Z represents the beginning of the first run, i.e.
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the index of the carrier corresponding to the first carrier F; of
the first group, and T represents the number of consecutive
carriers in the first group G1.

A third implementation of the invention is described below
with reference to FIG. 6.

In this implementation, the first group G1 determined dur-
ing the step E2 has a single carrier F, corresponding to the
carrier L, of rank S, and the second group G2 comprises the
(N-1) carriers that do not belong to the group G1.

The group G2 comprises two subgroups: a first subgroup
G21 comprises the carriers L, of rank i less than the rank S of
the carrier F,, and a second subgroup G22 comprising the
carriers L; of rank j greater than the rank S of the carrier I, of
the group G1.

In this embodiment, the reduced power allocated in step E4
to the carriers of the second group is a power that varies as a
function of the ranks of the carriers.

The reduced power allocated to the first carrier of the first
subgroup G21 is a predetermined power P, . corresponding
to the predetermined power P minus a value Q.

The reduced power allocated to the other carriers of the first
subgroup G21 is a power that is determined to produce a
linear distribution between the power P ., and the power P.

As shown in FIG. 6, the power of a carrier L, of rank i in the
first subgroup G21 is greater than the power of the preceding
carrier L,_; of rank i-1 and less than the power of the follow-
ing carrier L, of rank i+1.

The power allocated to the last carrier of the second sub-
group G22 is a predetermined power P,,,,;, corresponding to
the predetermined power P minus a value W.

The power allocated to the other carriers of the second
subgroup G22 is a power determined so as to produce a linear
distribution between the power P and the power P,,,,...

As shown in FIG. 6, the power of a carrier L, of rank j in the
second subgroup (22 is less than the power of the preceding
carrier L,_, and greater than the power of the following carrier
L,
! The configuration of this implementation is described by
the formula: Q % S % W in which Q represents the power
reduction of the first carrier of the second group G2, S repre-
sents the rank of the carrier F, of the first group, and W
represents the power reduction of the last carrier of the second
group G2.

In a particular instant of this implementation, the rank of
the carrier of the first group G1 is 66. This index corresponds
to a carrier of frequency 284,625 kilohertz (kHz). Tests have
shown that this configuration gives the best results in terms of
reducing electricity consumption and decreasing impacts on
neighboring lines.

The invention claimed is:

1. A method of reducing electricity consumption associ-
ated with a communications line having a set of N carriers of
predetermined power suitable for conveying information to a
receiver device, the method comprising the following steps:

determining first and second groups, each having respec-

tively at least one of the carriers of the set N;
determining a volume of information to be conveyed on the
N carriers during a unit of time; and
if the determined volume is less than a predetermined
threshold, allocating a power less than the predeter-
mined power to the carriers of the second group, the
power of the carriers of the first group being maintained.

2. An electricity consumption reduction method according
to claim 1, wherein the power allocated to the carriers of the
second group is of a predetermined value.
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3. An electricity consumption reduction method according
to claim 1 wherein a carrier of the first group lies between two
carriers of the second group.

4. An electricity consumption reduction method according
to claim 1, wherein the first group has at least one set of
consecutive carriers.

5. An electricity consumption reduction method according
to claim 1, wherein the power allocated is a value lying
between a predetermined minimum power value and the pre-
determined power.

6. An electricity consumption reduction method according
to claim 1, wherein the first group is constituted by one of the
carriers.

7. An electricity consumption reduction method according
to claim 6, wherein the set of carriers is an ordered set, the
second group comprises a first subgroup containing the car-
riers of rank lower than the rank of the carrier of the first group
and a second subgroup containing the carriers of rank greater
than the rank of the carrier of the first group, the power
allocated to the carriers of the first subgroup increases as a
function of the rank of the carrier, and the power allocated to
the carriers of the second subgroup decrees as a function of
rank.

8. A device for reducing electricity consumption associated
with a communications line having a set of N carriers of
predetermined power suitable for conveying information to a
receiver device, wherein the device comprises:
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means for determining a first group and a second group
respectively comprising at least one carrier of the set N;
means for determining a volume of information to be con-
veyed over the N carriers during a unit of time; and
means for allocating a power less than the predetermined
power to the carriers of the second group if the deter-
mined volume is less than a predetermined threshold, the
power of the carriers of the first group being maintained.
9. A non-transitory computer-readable memory compris-
ing a computer program product stored thereon and including
instructions for implementing a method of reducing electric-
ity consumption associated with a communications line hav-
ing a set of N carriers of predetermined power suitable for
conveying information to a receiver device, when the instruc-
tions are loaded in and executed by a processor, wherein the
method comprises the following steps:
determining first and second groups, each having respec-
tively at least one of the carriers of the set N;
determining a volume of information to be conveyed on the
N carriers during a unit of time; and
if the determined volume is less than a predetermined
threshold, allocating a power less than the predeter-
mined power to the carriers of the second group, the
power of the carriers of the first group being maintained.
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